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Summary
Objective: To determine whether there are characteristic patterns of pain location associated with knee osteoarthritis (OA) among community-
dwelling older adults.
Design: Population-based, cross-sectional survey of 697 adults aged 50 years and over reporting knee pain within the past 6 months. Pain at
13 individual sites at or around the knee was coded. Pain locations in participants with and without ‘‘symptomatic knee OA’’ (deﬁned as symp-
toms on most days in the past month, at least a deﬁnite osteophyte on plain X-ray, and current pain intensity of at least 2 out of 10) were
compared. Participants were then grouped by pattern of knee pain location, and their clinical and radiographic characteristics compared.
Results: Generalised knee pain (n¼ 313) and medial knee pain (either in isolation or with peripatellar or lateral knee pain: n¼ 175) were the
most common patterns. Medial knee pain and distally radiating pain were signiﬁcantly more likely in those with symptomatic knee OA. Indi-
viduals with generalised knee pain with radiation had more persistent, severe pain, and a relatively high proportion had moderate or severe
radiographic disease.
Conclusion: No single pattern of pain location is pathognomonic for knee OA. Attention towards the role of peripheral nociception and central
sensitisation in producing medial knee pain and distally radiating knee pain is warranted.
ª 2006 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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SocietyIntroduction
Knee pain is reported by an estimated 25% of adults aged
55 years and older1, making it one of the commonest
regional pains2 and the most frequently encountered pain
problem in primary care among older adults3. After exclud-
ing rare cases of serious pathology or speciﬁc inﬂammatory
disease, knee osteoarthritis (OA) is the most likely underly-
ing cause although deﬁnitive attribution is difﬁcult4.
The assessment of pain location is an integral part of any
clinical or research evaluation of patients presenting with
pain5. Whole body manikins or pain maps are a component
of multidimensional instruments (e.g., McGill Pain Question-
naire6) and have been extensively used in epidemiological
and clinical studies of chronic pain in older adults7e9.
From a research perspective, whole body manikins provide
a basis for case deﬁnition10 and an indication of where indi-
viduals fall on a spectrum of pain extent, from regional to
widespread pain11,12. However, from a clinical perspective,
there is likely to be interest also in the speciﬁc location of
pain within an anatomical region, directing attention to local
sources of nociception, and contributing to ideas about the
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2006.61aetiology of symptoms and differential diagnoses. But is
there a characteristic pattern of pain location associated
with knee OA?
To our knowledge, Creamer et al. provide the only sys-
tematic description of pain location in knee OA to date13.
Their study was based on 68 patients with knee OA attend-
ing a rheumatology outpatient setting. All were diagnosed
by a rheumatologist and fulﬁlled the American College of
Rheumatology criteria for knee OA14. Pain intensity had to
be at least 2 on a scale out of 10. They found two main
groups: medial (n¼ 23) and generalized knee pain (n¼
35). The latter had higher levels of disability. No other
major differences were found in sociodemographic or psy-
chological characteristics, severity of radiographic disease,
or pain duration, intensity, and quality.
The Creamer et al. study13 provides a glimpse of the dif-
ferent patterns of expression of knee OA pain but was
modest in size. Furthermore, the view of OA pain from
rheumatology outpatients may be quite selective, particu-
larly with regards to early or mild disease. Finally, without
a comparison group we cannot be sure that patterns of
pain location are in any way speciﬁc to OA.
In this paper we build on the work of Creamer et al.13 by
describing the patterns of knee pain location among a large
sample of community-dwelling older adults with knee pain,
contrasting pain location in those classiﬁed as having symp-
tomatic knee OA against those who are not, and exploring
the characteristics of individuals with different patterns of
pain location.5
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THE CLINICAL ASSESSMENT STUDY OF THE KNEE e CAS(K)
The Clinical Assessment Study of the Knee e CAS(K) e
is a population-based prospective observational cohort
study of 819 symptomatic individuals, aged 50 years and
over, registered with three general practices (irrespective
of their actual consultation pattern). The study was approved
by North Staffordshire Local Research Ethics Committee.
Full details of the study design, methods, and recruitment
have been previously presented15e17. Brieﬂy, a two-stage
postal survey, consisting of one general health question-
naire and one regional pains questionnaire, was sent to
all adults aged 50 years and over who were registered
with the three practices. Most people in the UK are regis-
tered with general practices, so this provides a convenient
sampling frame for studies of the general population. Be-
tween August 2002 and September 2003, respondents to
both questionnaires, who reported having experienced
some pain in the knee in the last year, were invited to
attend a research clinic at a local hospital. The clinic
included a standardised clinical interview and physical
examination and plain radiographs of both knees. Partici-
pants with ‘red ﬂags’ (recent trauma likely to be associ-
ated with signiﬁcant tissue damage: acute, hot, swollen
joint) were excluded. Participants were also excluded
from this analysis if they had not experienced knee
pain within the 6 months prior to clinic attendance, had
a pre-existing diagnosis of inﬂammatory arthropathy in
the medical records, had a total knee replacement in their
most affected knee, or had incomplete X-ray data.
Data collection
CLINICAL ASSESSMENT
All participants attending the research clinics underwent
a standardised clinical interview and physical examination
by one of the six trained research therapists. Pain location
was assessed by asking participants to indicate on their
own knees ‘‘where your knee hurts’’. Painful areas indicated
by participants were shaded by the assessor on a pre-drawn
manikin. In the event of ambiguity, assessors were instructed
to use standard prompts (e.g., ‘‘can you be more speciﬁc?’’)
and to show the shaded manikin to participants to check its
accuracy. Participants were also asked if the pain spread
from their knee either up or down their leg (radiating pain)
or if they had any pain at the back of their knee (a pre-drawn
manikin of the posterior aspect of the knee was used). The
manikins were coded after the completion of data collection
by a single observer who was not involved in the data collec-
tion. A transparent template, with the boundaries for all 13
sites marked on it, was laid over the completed manikins
(Fig. 1). Any shading in a site was recorded as ‘present’. Am-
biguous coding (e.g., on borders between adjacent sites)
was resolved by a second observer.
Additional items in the clinical interview included identify-
ing the most problematic knee (the ‘index knee’) and the
length of time since onset of the current knee problem.
The physical examination included observation and palpa-
tion for effusion, observation and palpation for localised
swelling in the prepatellar, infrapatellar, and pes anserinus
regions, and manual palpation for point tenderness at six
points around the knee (medial femoral condyle, medial
joint line, pes anserinus, prepatellar, infrapatellar, and lat-
eral joint line)18.PLAIN X-RAYS
Three views of the knees were obtained for each partici-
pant at clinic: the weight-bearing posteroanterior (PA) semi-
ﬂexed/metatarsophalangeal (MTP) view according to the
Buckland-Wright protocol19, a skyline view and a lateral
view. The latter two views were obtained in the supine
position with the knee ﬂexed to 45.
A single reader (RD) blinded to all other information on
participants scored all ﬁlms. Films were scored for individual
radiographic features, including osteophytes, joint space
width, sclerosis, subluxation and chondrocalcinosis. The
Altman Atlas20 and scoring system21 were used for the
PA and skyline views and the Burnett Atlas22 for the lateral
view. Additionally, PA and skyline views were assigned
a Kellgren and Lawrence (K&L) grade23.
The presence of any radiographic osteoarthritis (ROA) in
the knee joint was deﬁned as: K&L score 2 in the PA and/
or K&L score 2 in the skyline and/or the presence of supe-
rior and/or inferior patella osteophytes on the lateral and/or
the presence of posterior tibial osteophytes on the lateral
view. The deﬁnition of moderate/severe ROA was based
on the worst score at any location within each knee e.g.,
if a participant scored PA K&L¼ 3, skyline K&L¼ 2, lateral
osteophytes¼ 0 and posterior osteophytes¼ 2, they were
assigned to the moderate/severe group. The deﬁnitions of
radiographic severity used for the whole knee joint have
been previously published24,25.
Statistical analysis
Analyses were based on participants’ most problematic
knee (the ‘index knee’). Descriptive characteristics were
calculated for all participants and for the subgroup who
had symptomatic radiographic osteoarthritis of the knee
(SROA) e deﬁned as symptoms on most days in the previ-
ous month and deﬁnite osteophyte in index knee e and
current pain intensity of 2 on an 11-point numerical rating
scale. This subgroup was intended to be broadly compara-
ble with the previous study of Creamer et al.13.
The frequency of pain, indicated at each of the 13 individ-
ual sites around the knee, was then described. To simplify
the search for patterns of knee pain location, individual sites
were combined into four areas, deﬁned a priori (medial,
peripatellar, lateral, and radiating). The commonest combi-
nations of pain in these four areas were then identiﬁed.
Combinations that accounted for >5% of the current sample
formed the knee pain pattern groups. Less frequently occur-
ring combinations were grouped under ‘other’.
The knee pain pattern groups were compared on a range
of sociodemographic, clinical and radiographic features.
These included age, gender, temporal aspects of knee
pain (time since onset of current problem, episode dura-
tion26, and persistence27), whether or not the knee pain
was bilateral, presence of widespread pain29, physical ex-
amination ﬁndings (effusion, localised swelling, and point
tenderness), and ROA (any, moderate/severe, patellofe-
moral, and tibiofemoral). Knee pain severity was described
using two tools. The Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC)28 pain subscale con-
sists of ﬁve questions (whose responses can be scored
on a scale of 0e4) relating to how much pain the individual
has experienced on various activities in the last 48 h. The
individual item scores can be summed to give a possible
aggregate score of between 0 and 20. The Chronic Pain
Grade27 consists of three questions, each regarding pain
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Fig. 1. Template and coding knee pain location. 1: Proximal; 2: suprapatellar; 3: lateral femoral condyle; 4: lateral tibiofemoral joint line;
5: lateral tibial condyle/head of ﬁbula; 6: infrapatellar; 7: prepatellar; 8: medial femoral condyle; 9: medial tibiofemoral joint line; 10: medial tibial
condyle; 11: upper medial tibia/pes anserinus; 12: distal; 13: posterior (not shown).and disability, and one question regarding the number of
days of participation restriction in the last 6 months. Scoring
of these responses results in a 0eIV classiﬁcation. Anxiety
and depression were measured using the Hospital Anxiety
and Depression (HAD) scale30, which consists of 14 ques-
tions in two domains of anxiety and depression (whose
responses can be scored on a scale of 0e3). These may
be summed for each domain to give two scores of between
0 and 21. KruskalleWallis and chi-square tests were used to
test for differences between the knee pain pattern groups.
The increased risk of having SROA if participants reported
pain at an individual site or across one of the pre-speciﬁed
areas was calculated for each of the sites and areas.
Finally, likelihood ratios were calculated to examine the
usefulness of knee pain location in determining the pres-
ence of ROA. The likelihood ratios for each knee pain loca-
tion group were calculated for two dichotomies of ROA: (1)
no OA vs any OA (mild, moderate or severe) and (2) no OA
or mild OA only vs moderate or severe OA. As suggested in
Gart and Nam31, 95% conﬁdence intervals for the likelihood
ratios were calculated, according to the method of Koop-
man32, using StatsDirect (version 2.5.7).
Results
DESCRIPTIVE CHARACTERISTICS
A total of 745 of 819 participants were eligible for inclu-
sion (reasons for exclusion: no knee pain in last 6 months
(n¼ 32), pre-existing diagnosis of inﬂammatory disease
(n¼ 16), total knee replacement in index knee (n¼ 15),
and incomplete X-ray data (n¼ 11)). Of these, 697 had
complete data on knee pain location. Table I shows the de-
mographic and lifestyle characteristics of the research clinic
attendees, alongside those of all the respondents who re-
ported knee pain in the last 12 months (n¼ 3106).
This comparison demonstrates that over-80-year-olds, fe-
males, people who were not married or co-habiting, and
people with lower educational attainment or from lower so-
cio-economic groups were relatively under-represented in
the clinical assessment study sample.Table II gives full descriptive characteristics for the 697
eligible participants with full knee pain location data. The col-
umn labelled ‘‘symptomatic knee OA’’ shows the characteris-
tics of the subgroup selected for comparison with Creamer
et al.13. This subgroup was slightly older, more obese, and
had more persistent pain and higher WOMAC scores.
Knee pain location
INDIVIDUAL SITES
The most frequent individual sites of knee pain were the
medial tibiofemoral joint line (69%) and the infrapatellar re-
gion (69%). Pain radiating up the leg from the knee (13%)
and pain indicated in the upper medial tibia/pes anserinus
region (13%) were the least common. The subgroup with
SROA were more likely to indicate pain over the medial
femoral condyle (risk difference¼þ9.2%; 95% CI 2.0,
16.1), medial joint line (risk difference¼þ12.8%; 95% CI
5.4, 19.6), medial tibial condyle (risk difference¼þ8.9%;
95% CI 1.8, 16.0), pes anserinus (risk difference¼þ12.1%;
95% CI 1.7, 22.9), and distal radiating pain (risk differ-
ence¼þ11.7%; 95% CI 2.2, 21.7).
AREAS
When individual sites were collapsed into general areas,
those with symptomatic knee OA were found to be at
a greater risk of having medial knee pain (risk differ-
ence¼þ13.9%; 95% CI 6.0, 20.9) and radiating pain (risk
difference¼þ12.3%; 95% CI 3.9, 20.9) but not peripatellar
or lateral knee pain.
PATTERNS
The most common pattern of pain was whole knee pain
(medial and lateral and peripatellar but no radiation: 230
(33%)). A total of 83 (12%) participants reported whole
knee pain with either proximal or distal radiation. The next
most common patterns were isolated medial knee pain
(65 (9%)), medial and peripatellar knee pain (63 (9%)),
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knee pain (47 (7%)). A total of 150 participants reported
other combinations of areas.
Table III shows the demographic, clinical, and symptom-
atic radiographic characteristics of each of the pain pattern
groups. It includes self-reported measures of pain and psy-
chological attributes, as well as features from the physical
examination. No statistically signiﬁcant differences between
these seven groups were found in terms of age, episode
duration, body mass index, the prevalence of palpable effu-
sions on examination, or self-reported measures of depres-
sion. By contrast, statistically signiﬁcant differences were
found for SROA, pain severity and persistence, disability,
anxiety and speciﬁc point tenderness. These differences
were most striking when comparing the two patterns of
whole knee/radiating pain and isolated peripatellar pain.
The former group tended to demonstrate relatively high
levels of persistent, severe knee pain and to have relatively
high WOMAC scores and anxiety levels also. This group
contained a preponderance of females (69%) and had the
highest point tenderness count of any of the seven pain pat-
tern groups; SROA was found to be commonplace (51%)
amongst individuals with this pain pattern. At the other
extreme were the isolated peripatellar pain group. These
Table I
Demographic and lifestyle characteristics of all responders to the
questionnaires who reported knee pain and of all research clinic
attendees
n (%)
Reported knee
pain in last 12 months
(n¼ 3106)
Attended
research
clinic (n¼ 819)
Age (years)
50e59 898 (29) 236 (29)
60e69 964 (31) 312 (38)
70e79 822 (26) 222 (27)
80þ 422 (14) 49 (6)
Gender
Female 1832 (59) 440 (54)
Male 1274 (41) 379 (46)
Marital status
Married/co-habiting 1985 (65) 599 (74)
Divorced/separated 219 (7) 45 (6)
Widowed 705 (23) 137 (17)
Single 153 (5) 27 (3)
Higher education
Yes 327 (11) 117 (15)
No 2685 (89) 684 (85)
Employment status
Employed 668 (22) 167 (21)
Retired 1760 (59) 481 (61)
Unable due to illness 299 (10) 76 (10)
Unemployed 31 (1) 9 (1)
Housewife 187 (6) 46 (6)
Other 53 (2) 15 (2)
Occupational class
Higher manag. 92 (3) 55 (7)
Higher prof. 39 (1) 16 (2)
Lower manag./prof. 303 (11) 122 (16)
Intermediate 302 (11) 108 (14)
Self-employed 174 (6) 52 (7)
Lower supervise./tech. 213 (8) 63 (8)
Semi-routine 712 (25) 190 (25)
Routine 979 (35) 167 (22)individuals tended to have low pain and WOMAC scores.
Few reported point tenderness over the medial joint line
or pes anserinus and only 22% had SROA.
In a sensitivity analysis, we excluded individuals who re-
ported current knee pain intensity of less than 2 out of 10 or
symptoms that were present on less than ‘‘most days in the
past month’’. We then compared pain location (individual
sites, areas, and patterns) in those with moderate or severe
ROA against those with mild or no ROA. The same general
pattern of results was evident with a higher occurrence of
medial knee pain and distal radiation of pain in those with
moderate or severe ROA.
Likelihood ratios for the associations between knee pain
locations and the presence of ROA demonstrated no signif-
icant associations for the comparison of ‘any ROA’ to ‘no
ROA’ (Table IV). ‘Moderate or severe ROA’, compared
with ‘no ROA or mild ROA only’ was marginally more likely
to occur in those individuals with whole knee pain with radi-
ation (LR¼ 1.52; 95% CI 1.02, 2.26) and was less likely to
Table II
Descriptive characteristics in total sample and those with and with-
out symptomatic knee OA*
Total
sample
(n¼ 697)
No
symptomatic
knee OA
(n¼ 497)
Symptomatic
knee OA
(n¼ 230)
Age (years), mean (SD) 65.2 (8.6) 64.2 (7.9) 67.3 (8.9)
Female gender, n (%) 382 (55) 269 (58) 113 (49)
Higher education, n (%) 101 (15) 78 (17) 23 (10)
Occupational class, n (%)
Non-manual 252 (38) 183 (41) 69 (32)
Manual 364 (55) 238 (54) 126 (58)
Self-employed 44 (7) 23 (5) 21 (10)
Body mass index
(kg/m2), mean (SD)
29.7 (5.2) 29.1 (4.7) 31.2 (5.9)
Bilateral knee
problems, n (%)
530 (76) 337 (72) 193 (84)
Time since onset (years), n (%)
<1 81 (12) 63 (14) 19 (8)
1 to less than 5 241 (35) 171 (37) 69 (30)
5 to less than 10 141 (20) 91 (20) 50 (22)
10 or more 234 (34) 142 (30) 92 (40)
Knee pain days in last 6 months, n (%)
1e30 312 (45) 296 (63) 16 (7)
31e89 187 (27) 115 (25) 72 (31)
90 or more 198 (28) 56 (12) 142 (62)
WOMAC, mean (SD)
Pain (0e20) 6.7 (4.4) 5.1 (3.8) 9.6 (3.9)
Stiffness (0e8) 2.8 (2.0) 2.1 (1.8) 3.9 (1.7)
Physical functioning
(0e68)
21.6 (15.3) 16.6 (13.6) 31.3 (13.7)
HAD, mean (SD)
Anxiety (0e21) 6.7 (4.1) 6.5 (4.0) 7.4 (4.3)
Depression (0e21) 4.7 (3.4) 4.3 (3.3) 5.5 (3.5)
Widespread pain, n (%) 155 (27) 93 (26) 62 (30)
Radiographic knee
OA, n (%)
481 (69) 251 (54) 230 (100)
Moderate/severe
radiographic
knee OA, n (%)
281 (40) 120 (26) 161 (70)
SD: standard deviation
*Deﬁned as knee symptoms on most days in the past month and
deﬁnite radiographic knee OA in the index knee and current pain
intensity 2 on a 0e10 numerical rating scale.
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Sociodemographic, clinical and symptomatic radiographic characteristics
Whole knee Whole
kneeþ radiating
Isolated
medial
Medialþ
peripatellar
Isolated
peripatellar
Medialþ
lateral
Other P
N 230 83 65 63 59 47 150
Age (years),
median (IQR)
65 (58, 72) 63 (57, 70) 66 (61, 70) 66 (59, 71) 61 (57, 69) 67 (67, 72) 64 (58, 71) 0.28
Female, n (%) 129 (56) 57 (69) 26 (40) 26 (41) 32 (54) 24 (51) 88 (59) <0.01
Time since
onset <1 year, n (%)
25 (11) 9 (11) 8 (12) 7 (11) 9 (15) 4 (9) 20 (13) 0.94
Episode duration 3
years, n (%)
101 (44) 41 (49) 25 (38) 27 (43) 18 (31) 16 (34) 56 (37) 0.24
Persistent pain, n (%) 74 (32) 36 (43) 7 (14) 18 (35) 12 (24) 10 (27) 31 (26) 0.001
Chronic Pain
Grade IIeIV*, n (%)
108 (47) 58 (70) 26 (40) 38 (60) 21 (36) 20 (43) 62 (41) <0.001
Chronic Pain
Grade IV, n (%)
22 (10) 19 (23) 5 (7) 14 (22) 0 (0) 1 (2) 14 (9) <0.001
WOMAC, median (IQR)
Pain (0e20) 6 (3, 10) 10 (7, 11) 6 (3, 10) 7 (3, 10) 3 (2, 8) 6 (3, 9) 6 (3, 10) <0.001
Stiffness (0e8) 2 (1, 4) 4 (2, 5) 3 (1, 4) 2 (1, 4) 2 (1, 4) 2 (1, 4) 3 (2, 4) <0.001
Physical functioning
(0e68)
19 (9, 33) 31 (20, 38) 22 (7, 31) 19 (9, 33) 14 (4, 28) 18 (9, 26) 19 (7, 32) <0.001
Bilateral knee
pain, n (%)
188 (82) 64 (77) 44 (68) 40 (64) 48 (81) 37 (79) 109 (73) 0.03
Widespread pain, n (%) 50 (26) 27 (36) 7 (14) 18 (35) 12 (24) 10 (27) 31 (26) 0.19
HADy, median (IQR)
Anxiety (0e21) 6 (3, 9) 7 (5, 10) 5 (3, 7) 6 (2, 9) 7 (4, 10) 6 (3, 9) 7 (4, 10) 0.01
Depression (0e21) 4 (2, 7) 5 (3, 7) 4 (2, 6) 4 (2, 7) 4 (2, 7) 4 (2, 6) 4 (2, 6) 0.25
Body mass
index (kg/m2),
median (IQR)
29 (26, 32) 30 (27, 33) 29 (26, 32) 30 (27, 33) 28 (25, 31) 28 (26, 31) 29 (26, 31) 0.14
Palpable effusion, n (%) 82 (36) 38 (46) 27 (42) 25 (40) 18 (31) 15 (32) 53 (35) 0.49
Localised swelling, n (%)
Pre-patellar 19 (8) 13 (16) 2 (3) 5 (8) 4 (7) 3 (6) 6 (4) 0.05
Infrapatellar 55 (24) 15 (18) 8 (12) 9 (14) 9 (15) 7 (15) 12 (8) 0.45
Pes anserinus 27 (12) 9 (11) 5 (8) 3 (5) 3 (5) 1 (2) 11 (7) 0.59
Point tenderness, n (%)
Lateral joint line 87 (38) 41 (49) 7 (11) 12 (19) 12 (20) 19 (40) 48 (32) <0.01
Prepatellar 34 (15) 21 (25) 1 (2) 8 (13) 5 (9) 3 (6) 17 (11) 0.01
Infrapatellar 57 (25) 32 (39) 9 (14) 14 (22) 9 (15) 6 (13) 29 (19) <0.001
Medial femoral
condyle
59 (26) 35 (42) 10 (15) 17 (27) 12 (20) 11 (23) 32 (21) <0.01
Medial joint line 104 (45) 44 (53) 29 (45) 29 (46) 15 (25) 16 (34) 52 (35) <0.01
Pes anserinus 111 (48) 40 (48) 26 (40) 27 (43) 14 (24) 18 (38) 63 (42) 0.04
SROA, n (%) 74 (32%) 42 (51%) 23 (35%) 24 (38%) 13 (22%) 13 (28%) 41 (27%) <0.01
*Key to Chronic Pain Grade e 0: no pain in the previous 6 months; I: low intensity-low disability; II: high intensity-low disability; III: high
disability-moderately limiting; IV: high disability-severely limiting.
yKey to Hospital Anxiety and Depression Index e 0e7: no anxiety/depression; 8e10: possible anxiety/depression; 11e21: probable anx-
iety/depression.
620 L. R. J. Wood et al.: Knee osteoarthritis in community-dwelling older adultsT
a
b
le
IV
P
re
v
a
le
n
c
e
a
n
d
lik
e
lih
o
o
d
ra
tio
d
a
ta
fo
r
th
e
s
e
v
e
ri
ty
o
f
R
O
A
b
y
k
n
e
e
p
a
in
p
a
tt
e
rn
W
h
o
le
k
n
e
e
W
h
o
le
k
n
e
e
þ
ra
d
ia
tin
g
Is
o
la
te
d
m
e
d
ia
l
M
e
d
ia
lþ
p
e
ri
p
a
te
lla
r
Is
o
la
te
d
p
e
ri
p
a
te
lla
r
M
e
d
ia
lþ
la
te
ra
l
O
th
e
r
N
o
n
e
,
n
(%
)
7
5
(3
3
)
2
5
(3
0
)
1
6
(2
5
)
1
3
(2
1
)
1
9
(3
2
)
1
5
(3
2
)
5
3
(3
5
)
M
ild
,
n
(%
)
6
3
(2
7
)
1
6
(1
9
)
1
8
(2
8
)
1
8
(2
9
)
2
6
(4
4
)
1
1
(2
3
)
4
8
(3
2
)
M
o
d
e
ra
te
/s
e
v
e
re
,
n
(%
)
9
2
(4
0
)
4
2
(5
1
)
3
1
(4
8
)
3
2
(5
1
)
1
4
(2
4
)
2
1
(4
5
)
4
9
(3
3
)
N
o
n
e
v
s
m
ild
/m
o
d
e
ra
te
/s
e
v
e
re
,
lik
e
lih
o
o
d
ra
tio
(9
5
%
C
I*
)
0
.9
3
(0
.7
5
,
1
.1
7
)
1
.0
4
(0
.6
8
,
1
.6
2
)
1
.3
8
(0
.8
1
,
2
.3
6
)
1
.7
3
(0
.9
7
,
3
.1
0
)
0
.9
5
(0
.5
7
,
1
.5
9
)
0
.9
6
(0
.5
4
,
1
.7
2
)
0
.8
2
(0
.6
2
,
1
.1
1
)
N
o
n
e
/m
ild
v
s
m
o
d
e
ra
te
/s
e
v
e
re
,
lik
e
lih
o
o
d
ra
tio
(9
5
%
C
I*
)
0
.9
9
(0
.7
9
,
1
.2
2
)
1
.5
2
(1
.0
2
,
2
.2
6
)
1
.3
5
(0
.8
5
,
2
.1
3
)
1
.5
3
(0
.9
6
,
2
.4
3
)
0
.4
6
(0
.2
6
,
0
.8
2
)
1
.2
0
(0
.6
9
,
2
.0
7
)
0
.7
2
(0
.5
3
,
0
.9
7
)
*9
5
%
C
o
n
ﬁ
d
e
n
c
e
in
te
rv
a
l
fo
r
th
e
lik
e
lih
o
o
d
ra
tio
3
2
.occur in those with isolated peripatellar pain (LR¼ 0.46;
95% CI 0.26, 0.82). No other differences were seen at
this dichotomy.
Discussion
This study shows that the distribution of pain location pat-
terns does differ between groups of older people with knee
pain, according to whether they have Creamer’s deﬁnition
of symptomatic knee OA or not. In particular, medial knee
pain, and distally radiating pain have a statistically signiﬁ-
cantly higher occurrence in older adults deﬁned as having
symptomatic knee OA as compared with older adults who
were classed as not having symptomatic kneeOA. Localised
knee pain distribution cannot, however, be used to reliably
predict the presence or severity of radiographic changes.
The ﬁnding in relation to medial knee pain and symptom-
atic knee OA is in agreement with the earlier work by
Creamer et al.13. The results suggest that medial compart-
ment tissues and structures may be preferentially involved
in the osteoarthritic process. In our study medial knee
pain could occur in isolation or with peripatellar or lateral
knee pain. These groups did not display clear or consistent
differences across a range of characteristics and splitting
patterns of knee pain with medial involvement may be
uninformative.
Where subdivision does appear to be important is in gen-
eralised knee pain. As in the study of Creamer et al.13, this
was the most common pattern of knee pain in the current
study. However, this was equally common among individ-
uals with and without symptomatic knee OA. It is the addi-
tion of radiating pain, mostly distal, that is the crucial
distinguishing feature. Distal radiation was found more fre-
quently in those categorised as having symptomatic knee
OA. Such individuals exhibited more persistent, severe
pain and a relatively high proportion had moderate or se-
vere radiographic disease. Point tenderness was more
likely to be found at every point around the knee. This pat-
tern of results is consistent with central sensitisation, asso-
ciated with more severe disease. In a comparative study of
the effects of intra-muscular saline injection on chronic OA
patients and healthy controls, Bajaj et al.33 reported greater
duration and intensity of local pain and a higher occurrence
of referred and radiating pain (mainly distally) in the chronic
OA group. Their results were taken as support for the hy-
pothesis that persistent nociceptive input from the joint
may lead to central sensitisation. The localisation and distri-
bution of pain is regarded as a component of mechanism-
based classiﬁcation of pain34. Ordeberg35 states that in
OA there is a gradual transition from uncomplicated noci-
ceptive pain to secondary sensory disturbances, having
similarities with ﬁndings in patients with ﬁbromyalgia. Distal
radiation of pain in patients with knee OAmay be a symptom
of this transition.
A criticism of the current study design is that in selecting
a heterogeneous population it is difﬁcult to know how many
conditions other than knee OA contribute to and complicate
the patterns of knee pain location that we have described:
referred pain from the hip, periarticular disorders and soma-
tisation are all likely to be prime candidates for this36. With-
out a diagnostic assessment, how can we infer anything
about OA pain?
We adopted a deﬁnition of symptomatic knee OA that
required the occurrence of symptoms on most days in
the previous month and the presence of at least a deﬁni-
te osteophyte on X-ray. This is consistent with existing
621Osteoarthritis and Cartilage Vol. 15, No. 6classiﬁcation criteria and approaches used by others in
this ﬁeld14,37,38. Nevertheless, a degree of misclassiﬁca-
tion is likely. The deﬁnition of symptomatic knee OA
does not preclude other concomitant causes of knee
pain. Yet these other conditions must occur more fre-
quently in those with ‘‘symptomatic knee OA’’ in order to
explain our observations. We suspected that the group re-
porting generalised knee pain with radiation contained
a large proportion of individuals with widespread pain un-
related to OA or pain referred from the lumbar spine or
hip. We cannot rule this out completely. However, when
we removed those with widespread pain from the analy-
sis, the remaining individuals reporting generalised knee
pain with radiation still demonstrated higher levels of
pain persistence, severity, moderate or severe ROA, and
point tenderness at the knee than any other pattern of
knee pain location (data not shown). Conversely, if OA
is an underlying process then any cut-off is somewhat ar-
bitrary: many without radiographic changes may still have
OA given the relative insensitivity of X-rays to early dis-
ease39. Longitudinal follow-up would be needed to deter-
mine whether the observed patterns of pain location
represent different stages in the development and pro-
gression of OA, different types of OA, or distinct differen-
tial conditions. Of particular interest is the group with
isolated peripatellar pain and the possible transition from
anterior knee pain to OA40.
To make this group more comparable with the sample in
the Creamer et al. study13 individuals also needed to have
current pain intensity rated at least 2 out of 10 on a numer-
ical rating scale. A criticism of the comparison between
individuals deﬁned in this way and the remainder of the
sample is that this amounts to a comparison between indi-
viduals with frequent or more severe pain and individuals
with intermittent or mild pain. Because the number of
pain sites increased with the level of severity and the
frequency of symptoms we would inevitably ﬁnd more
extensive pain in those with ‘‘symptomatic knee OA’’.
Two observations challenge this interpretation. Firstly, the
difference in pain location was selective. Individuals with
symptomatic knee OA did not report more lateral or
more peripatellar knee pain. Secondly, in our sensitivity
analysis, we excluded individuals with less frequent symp-
toms or mild pain; the same excess of medial and distally
radiating pain in those with moderate or severe radio-
graphic disease was found.
We did not formally investigate the reliability of pain
location data. Knee manikins were completed by six differ-
ent observers and coding involved relatively small
anatomical sites. The reliability of this approach may well
be lower than that for the coding of large areas on whole
body manikins41. Reliability of other aspects of the clinical
interview was high42 and we undertook a series of quality
control sessions during the course of the study, supported
by an Observer Manual that contained the speciﬁc proce-
dures for collecting pain location data that was issued to
all observers. The observers responsible for collecting
the pain location data and those responsible for coding
the manikins were blinded to both the X-rays and symptom
frequency and severity. Random misclassiﬁcation, rather
than systematic error is, therefore, more likely. The effect
of this would be to introduce ‘noise’ to any relation be-
tween knee pain location and symptomatic knee OA.
While such random error does not affect the validity of
our observations, it does mean that inferences about indi-
vidual patients in clinical practice, based solely on pain lo-
cation information, may be suspect.At the time of designing this study the only precedent for
scoring knee pain location was the template used by
Creamer et al.13. This was based on quadrants, and we
felt that we should allow the separate coding of peripatellar
pain as well as more detailed sites. The template we arrived
at was very similar to that independently developed by Hill
et al.43.
In summary, our ﬁndings conﬁrm, for a general population
sample of older adults, many of those described by
Creamer et al.14 in an outpatient referral clinic. The location
of knee pain is heterogeneous. Expecting a completely dis-
tinct pattern of pain location indicative of symptomatic knee
OA is na€ıve. Discordance between symptoms and disease
is well-documented. There are difﬁculties in selecting a cut-
off for deﬁning a case of symptomatic knee OA against
a background of what are underlying disease processes.
Patients and observers have difﬁculty accurately encoding
and decoding pain location information. Nevertheless,
medial knee pain and generalized knee pain with distal
radiation occur more frequently in older adults with symp-
tomatic OA than in those with either early disease or other
causes of knee pain. Attention to local bony or soft tissue
changes, particularly in the medial compartment, seems to
be warranted44. The appearance of pain radiating distally
may indicate central sensitisation. Further longitudinal stud-
ies are needed to determine whether a progression in pain
location from isolated to generalized knee pain occurs over
time.
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